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Description 

ARRANGEMENT AND METHOD FOR 
COMPRESSED AIR SYSTEMS IN VEHICLES 

Cross Reference to Related Applications 

[0001] This present application is a continuation-in-part patent 
application of International Application No. PCT/ 
SE02/00160 filed 30 January 2002 which was published in 
English pursuant to Article 21(2) of the Patent Coopera- 
tion Treaty, and which claims priority to Swedish Applica- 
tion No. 0100312-8 filed 2 February 2001. Both applica- 
tions are expressly incorporated herein by reference in 

their entireties. 
Background of Invention 

Technical Field 

[0002] Th e present invention relates to an arrangement for a 
compressed air system in a vehicle that includes a com- 
pressor for generating compressed air and a connection 
for feeding compressed air generated by the compressor 



to the remaining compressed air system in the vehicle. 
The invention is particularly intended to be utilized in the 
provision of compressed air systems in heavy goods vehi- 
cles. 

[0003] The invention also relates to a method for providing com- 
pressed air system in a vehicle including the steps of gen- 
erating compressed air by means of a compressor and 
feeding the compressed air generated by the compressor 
to the remaining compressed air system in the vehicle. 

[0004] The invention also relates to a device for generating and 

purifying compressed air that includes a compressor and 

an oxidation catalyst. 
Background of the Invention 

[0005] Many types of vehicles are know that are equipped with a 
compressed air system for generating, storing and dis- 
tributing compressed air to, for example, air suspension 
systems, and brake systems. These systems typically in- 
clude pressure tanks, compressed air lines and various 
types of valves that are supplied with compressed air from 
an air compressor that is operated by the vehicle's com- 
bustion engine. For lubricating the compressor, lubricat- 
ing oil from the lubricating oil system of the combustion 
engine is normally utilized. 



[0006] Conventionally, the compressed air can be fed from the 
compressor to the vehicle's compressed air system. One 
problem which occurs in connection with previously 
known compressed air systems of the above-mentioned 
type, is related to the fact that the compressed air which 
is generated in the compressor often is contaminated with 
lubricating oil in the aerosol and gaseous states. When the 
compressor is in operation, a very high temperature oc- 
curs that can result in oxidation of the lubricating oil 
which is mixed into the compressed air. This can result in 
polymerization of the oil and in the formation of aggres- 
sive oxidation products. If these pollutants are conveyed 
to the vehicle's remaining compressed air system, unde- 
sirable coatings can be formed in the system's compo- 
nents. These coatings can cause choking and material 
dissolution of the components, which in turn can compro- 
mise the functionality of the affected components. 

[0007] | n accordance with the prior art, the compressed air gen- 
erated in the air compressor can be purified by means of a 
mechanical filter, combined with cooling. One drawback 
regarding this technique, however, is that is has low effi- 
ciency. 

[0008] Another previously known system for purifying com- 



pressed air is shown in the Swedish patent application 
9901355-9. This document discloses a system with a 
compressor and a separate oxidation catalyst that is con- 
nected with the compressor via a special line. By means of 
the oxidation catalyst, the compressed air generated in 
the compressor can be purified, which reduces the risk of 
accumulation of pollutants in the vehicle's compressed air 
system. One drawback of this system, however, is that it 
requires a comparatively large space that becomes a 
problem since the available space in an engine house of a 
heavy goods vehicle is considerably limited. Another fac- 
tor that must be taken into consideration is that the oxi- 
dation catalyst requires a comparatively high temperature 

in order to obtain normal purification effects. 
Summary of Invention 

[0009] An objective of the present invention is to provide an ar- 
rangement for an efficient purification of compressed air 
in a compressed air system for a vehicle; in particular, a 
compressed air system where the compressed air is gen- 
erated by a compressor that is lubricated with lubricating 
oil from a combustion engine. 

[0010] The above-mentioned objective is achieved by means of 
an arrangement in which an oxidation catalyst is adapted 



for purifying the generated compressed air in direct con- 
nection with an outlet of the compressor; and further, the 
oxidation catalyst is connected to the remaining com- 
pressed air system. 
[0011] Another objective of the invention is to provide an im- 
proved method for a compressed air system in a vehicle. 
This is achieved by a method that includes purifying the 
generated compressed air in an oxidation catalyst in di- 
rect connection with an outlet of the compressor and then 
feeding the compressed air that has been purified by the 
oxidation catalyst to the remaining compressed air sys- 
tem. 

[0012] An additional objective of the invention is to provide an 

improved device for generating and purifying compressed 
air in which an oxidation catalyst is adapted for purifying 
the generated compressed air in direct connection with an 
outlet of the compressor. 

[0013] By means of the invention, several advantages are 

achieved. Primarily, it can be noted that the inventive ar- 
rangement requires a considerably smaller space than 
previously known arrangements. This implies that the oxi- 
dation catalyst that is utilized in the invention can be 
formed with a volume which is sufficiently large for pro- 



viding a satisfactory purification effect for the compressed 
air from the compressor. This is in turn based on the un- 
derstanding that the purification effect of the oxidation 
catalyst in principle is proportional to its volume. 

[0014] Another advantage of the present invention(s) is that the 
oxidation catalyst can be positioned in direct connection 
with the compressor. This implies that the operating tem- 
perature that is required for the oxidation catalyst 
(normally at least 200°can be obtained in a reliable man- 
ner without the need of having to use any particular heat 
aggregates. This also avoids the need of utilizing any par- 
ticular heat insulation or the like for maintaining the re- 
quired high operating temperature of the compressed air 
being fed from the compressor. 

[0015] According to a preferred embodiment of the invention, the 
oxidation catalyst is provided in the cylinder head of the 
compressor, which thus implies that an arrangement con- 
figured according to this embodiment of the invention can 
be the to constitute an integrated compressor and catalyst 
device which constitutes a compact and space-saving unit 
that performs the functions both of a compressor and a 

catalyst. 
Brief Description of Drawings 



[0016] The invention will be further described in the following 
with reference to a preferred embodiment and to the an- 
nexed drawings, in which: 

[0017] pig. 1 is a schematic view of an arrangement configured in 
accordance with the teachings of the present invention; 

[0018] pig. 2 is a partial cutaway, partial cross-sectional view of a 
compressor configured in accordance with the invention; 
and 

[0019] Fig. 3 is a schematic view of a vehicular transported com- 
pressor that integrally incorporates a catalyst within the 

compressor. 
Detailed Description 

[0020] Fig. 1 shows a schematic view of an arrangement config- 
ured according to the present invention. According to a 
preferred embodiment, the arrangement is utilized in 
connection with a compressed air system 1 which is 
preferably constituted by a compressed air system for a 
heavy goods vehicle. The compressed air system 1, which 
comprises for example an air dryer, a pressure tank and 
the vehicle's air suspension system and brake system, is 
only schematically shown in Fig. 1. 

[0021] The compressed air that is intended for the compressed 
air system 1 is generated in a compressor 2 that is me- 



chanically connected with a combustion engine 3 via a 
transmission 4. In this manner, the air that flows from the 
atmosphere, according to what is indicated by means of 
an arrow in the drawing, and to the compressor 2 via an 
incoming air channel 5, can be compressed and fed out 
from the compressor 2. The compressor 2 is provided 
with lubricating oil from the lubricating oil system 7 of the 
combustion engine 3, wherein the lubricating oil is fed 
into the compressor 2 via an oil feed line 8 and fed out 
from the compressor 2 via an oil exhaust line 9. 
[0022] when the compressor 2 is in operation, a very high tem- 
perature is generated in the compressed air that is gener- 
ated in the compressor. This in turn results in oxidation of 
the lubricating oil that is mixed into the compressed air. 
The aggressive oxidation products that in that connection 
are formed, e.g. esters, resin-like substances and aerosol, 
may contaminate the compressed air being generated in 
the compressor 2. If this contaminated air should be fed 
further to the compressed air system 1, coatings on pres- 
sure tanks and the like can be formed. Furthermore, it can 
further cause choking of valves and material dissolution of 
components forming part of the system. To this end, the 
contaminated compressed air is guided from the com- 



pressor 2 to an oxidation catalyst 10 that is provided in 
connection with the compressor 2. In the oxidation cata- 
lyst 10, the pollutants forming part of the compressed air 
will be transformed into carbon dioxide and water. Next, 
the purified compressed air will be fed further to the com- 
pressed air system 1 by means of an additional line 11. 

[0023] According to what will be described in detail below, the 
invention is, at least in part, based on the fact that the 
oxidation catalyst 10 is provided in direct connection with 
the compressor 2. Preferably, the oxidation catalyst 10 is 
positioned in connection with an outlet for compressed air 
at the compressor 2, which implies that the compressor 2, 
together with the oxidation catalyst 10, can be the to con- 
stitute a combined compressor and catalyst device, which 
device is indicated by means of dashed lines and is gener- 
ally designated with the reference numeral 12 in Fig. 1. 

[0024] The oxidation catalyst 10 is constructed in such manner 
that it has a certain minimum limit temperature at which it 
is capable of operating with a satisfactory purification ca- 
pacity. This limit temperature is normally of the order of 
approximately 200° C. In a normal application, the tem- 
perature of the air flowing out from the compressor 2 will 
obtain this temperature. However, in order to secure the 



desired limit temperature, the invention according to an 
alternative embodiment can be arranged with special 
means for heating. This can in turn be realized by provid- 
ing the oxidation catalyst 10 with an electric heating de- 
vice, by means of which it can be assured that the desired 
temperature of the oxidation catalyst 10 always can be 
obtained. In order to secure that the temperature of the 
oxidation catalyst 10 will not become too high, the inven- 
tion can alternatively also be provided with a cooling sys- 
tem, for instance, that is based on cooling water, which is 
utilized for cooling the oxidation catalyst 10 during those 
operating conditions where its temperature runs the risk 
of becoming too high. To this end, the line 11 can also be 
adapted so that the air that flows through the line 11 is 
cooled. It shall be noted, however, that for most applica- 
tions, a correct operating temperature can be obtained in 
the oxidation catalyst 10 without the need of having to 
use any particular device for temperature control. 
[0025] pig. 2 shows a slightly simplified cross-sectional and cut- 
away view of a combined compressor and catalyst device 
12 configured according to the present invention. This 
device 12 comprises (includes, but is not limited to) a 
compressor 2, the main parts and function of which will 



now be described. 

[0026] The compressor 2 comprises a case 13 with a cylinder 

head 14. Inside the case, there is a cylinder 15 in which an 
upwardly and downwardly moving piston 16 is provided. 
The piston 16 is in a known manner connected with a 
connecting rod 17 that in turn is provided on a crankshaft 
18. This crankshaft 18 is rotatably mounted in the case 13 
and is connected with the combustion engine via a me- 
chanical transmission. 

[0027] incoming air is fed to the compressor 2 via the incoming 
air channel 5. During a downward movement of the piston 
16, air is fed into the cylinder 15 via an admission 19. 
This admission or passage 19 is normally covered by a 
lamella-based (reed-type) admission valve 20. However, 
the admission valve 20 is opened in a known manner due 
to a decrease of pressure in the cylinder 15, which is ob- 
tained during the downward movement of the piston 16. 
The opened condition of the admission valve 20 is indi- 
cated by means of dashed lines in Fig. 2. 

[0028] when the piston 16 has reached its lowest position and 
begins its upward motion, the admission valve 20 is first 
closed. When the piston 16 is pressed upwards, the air in 
the cylinder 15, which is now compressed, will be pressed 



out via a lamella-based exhaust valve 21, which in Fig. 2 
is shown in the opened condition which it adapts auto- 
matically due to an increased pressure which prevails in 
the cylinder 15. Thus, in this opened condition, the com- 
pressed air can flow out through an outlet 22. 

[0029] The above-mentioned oil feed line 8 is connected to the 
compressor 2 for supplying lubricating oil, whereas the 
above-mentioned oil exhaust line 9 also is connected to 
the compressor 2, for removing lubricating oil. 

[0030] | n the cylinder head 14 of the compressor 2, a space 23 is 
defined through which the outgoing air from the com- 
pressor 2 flows before it reaches the outgoing line 11 
which leads to the vehicle's remaining compressed air 
system as depicted in Fig. 1. According to the above de- 
scription, a basic principle of the present invention is that 
an oxidation catalyst is provided in direct connection with 
the compressor 2, more precisely in connection with its 
air outlet 22. This oxidation catalyst is indicated in Fig. 2 
in the form of a catalyst unit 10 being provided down- 
stream of the air outlet 22. The oxidation catalyst can in 
turn be constituted by one single catalyst unit, or by sev- 
eral smaller catalyst units that together correspond to the 
oxidation catalyst indicated schematically in Figs. 1 and 2 



by the reference numeral 10. 
[0031] The catalyst unit 10 is formed in such manner that it fits 
into the space 23 that is defined in the cylinder head 14. 
The catalyst unit 10 can for example be constituted by 
several smaller units that are essentially cylindrical and 
tube-like. 

[0032] The invention is, however, not limited to this illustrated 
design, but the catalyst unit 10 is formed depending on 
available space, flow characteristics of the compressed air 
in the compressor's cylinder head 14 and the possibility 
for service. Preferably, the oxidation catalyst is formed so 
that it completely utilizes the space 23 that is defined in 
cylinder head 14 and so that the compressed air will flow 
evenly through it. 

[0033] All in all, the catalyst unit thus constitutes an oxidation 
catalyst that is utilized for purifying the air flowing out 
from the cylinder 15, before it is fed further through the 
line 11 to the compressed air system 1. In this manner, 
there will be a reduced risk of harmful coatings causing 
choking or damages on components in the compressed 
air system. 

[0034] a basic principle of the invention is that an oxidation cat- 
alyst is provided in direct connection with the outlet 22 of 



the compressor 2 so that a combined compressor and 
catalyst device is formed. This combined device comprises 
an oxidation catalyst that in turn is constituted by at least 
one, but alternatively also several catalyst units that each 
one in a catalytic manner is capable of purifying a certain 
amount of compressed air generated in the compressor 2. 
Preferably, the catalyst unit, and alternatively the catalyst 
units, can be constituted by short tube-like units, and 
each one is formed with a folded plate being coated with a 
catalytically active material. These catalyst units are posi- 
tioned in the cylinder head 14 so that the air from the 
cylinder 15 is guided through the catalyst units. The di- 
rection of flow for the compressed air through the catalyst 
unit 10 and the space 23 in the cylinder head 14 is indi- 
cated schematically by means of arrows in Fig. 2. 
[0035] For mounting the catalyst unit 10 (alternatively the cata- 
lyst units), the cylinder head 14 preferably comprises 
guiding means, which can, for example, be constituted by 
suitably formed recessions in which a catalyst unit can be 
pushed into place during manufacture or during service of 
the compressor 2. In this manner, the catalyst unit 10 can 
be mounted in the cylinder head 14 in a simple manner. In 
case of several units being utilized, they can suitably be 



formed as small short tubes, which results in their being 
formed as easily exchangeable units that can be pushed 
into place in corresponding recessions or similar spaces in 
the cylinder head 14. In this manner, an advantage is ob- 
tained as regards the invention since, for example, a de- 
fective catalyst unit can be exchanged in a simple manner. 

[0036] By means of the disclosed invention, an improved purifi- 
cation capacity is obtained by the way in which the oxida- 
tion catalyst 10 is arranged in direct connection with the 
compressor 2. This results in the elimination of separate, 
long connection lines between the components. In this 
manner, the oxidation catalyst will also obtain its required 
operating temperature without any unnecessary heat 
losses along the way between the compressor and the ox- 
idation catalyst. By means of the arrangement according 
to the invention, a smaller volume compared with previ- 
ously known devices is also obtained. 

[0037] The invention is not limited to comprise a certain number 
of catalyst units, but this number can be varied depending 
on the instant application and depending on the available 
dimensions of catalyst units, cylinder head and other 
components. In principle, the invention can be realized 
with one single catalyst body that fills out the interior of 



the cylinder head 14 in a suitable manner. Alternatively, 
the invention can be realized with several catalyst units 
that in that case can be mounted individually in the cylin- 
der head. 

[0038] At least one embodiment of the invention is not limited to 
the oxidation catalyst being provided in connection with 
the cylinder head 14 of the compressor 2. According to an 
alternative embodiment, the exhaust valve 21, particularly 
an under side thereof, can be coated with a material which 
provides the function of an oxidation catalyst. This has a 
certain purifying effect on the air flowing past the exhaust 
valve 21. The upper side of the piston 16 may also be 
coated with a catalytic material, by means of which the 
catalytic surface can be increased without the need of 
having to increase the size of the compressor. 

[0039] Depending on the required or desired application, the in- 
vention can alternatively be formed with means for cool- 
ing the purified compressed air, wherein the means in that 
case are provided along the connection 11 between the 
oxidation catalyst and the remaining compressed air sys- 
tem 1, as shown in Fig. 1. In this manner, the temperature 
of the compressed air can be reduced to a value that is 
adjusted to the compressed air system 1 being arranged 



downstream. 

[0040] pig. 3 illustrates the previously intimated embodiment of 
the invention that addresses the establishment of a vehic- 
ular transported compressor 12 that integrally incorpo- 
rates a catalyst 10 within the compressor 2. The arrange- 
ment of this embodiment is expressly based in a vehicle 
30 provided with a receiving space 35 for a catalyzing air 
compressor 12. The receiving space 35 is configured in 
such a manner that it most advantageously accommo- 
dates an integrally constructed air compressor 2 with an 
integral oxidation catalytic treatment stage 10,23. In this 
configuration, a catalyst 10, which can take the modular- 
ized form described hereinabove, is confined within the 
space 23 defined within the air compressor and is pro- 
vided for purifying generated air. More specifically, as il- 
lustrated, the catalyzing air compressor 12 has a cylinder- 
defining body that is located in the receiving space 35. 
The cylinder-defining body of the catalyzing air compres- 
sor 12 establishes the oxidation catalytic treatment stage 
compartment 23 defined within the body. It should be ap- 
preciated that the catalyzing air compressor 12 is only 
schematically represented in Fig. 3, but the details of the 
device can be better appreciated in the depiction of Fig. 2. 



[0041] Preferably, and as illustrated, the oxidation catalyst 10 is 
located in the oxidation catalytic treatment stage com- 
partment 23. As shown, the oxidation catalytic treatment 
stage compartment 23 is fit into a space defined in a 
cylinder head 14 of the cylinder-defining body at a com- 
pressed air outlet 22 from a defined cylinder 15 of the 
catalyzing air compressor 12. 

[0042] | n t he illustration of Fig. 3, the oxidation catalytic treat- 
ment stage compartment 23 and the oxidation catalyst 10 
are located downstream from an exhaust valve 21 associ- 
ated with a compression cylinder 15 of the catalyzing air 
compressor 12. The exhaust valve 21 is preferably 
lamella-based in a reed-type valve configuration. 

[0043] As discussed hereinabove, the receiving space 35 avail- 
able for such a catalyzing air compressor 12 is always 
limited, but the specific configuration is normally dictated 
by packaging concerns within a receiving compartment, 
such as a trucks engine compartment. Therefore, in the 
embodiment illustrated in Fig. 3, the interior space of the 
receiving space or compartment 35 is sufficiently large to 
accommodate an integrally constructed catalyzing air 
compressor with an oxidation catalytic treatment stage 
compartment 12 configured according to the teachings 



disclosed herein, but the interior of the receiving space 35 
available for the compressor 12 is sufficiently small to 
preclude installation of a non-integrally constructed air 
compressor and oxidation catalytic treatment stage com- 
partment therein. 

[0044] The invention is not limited to the embodiments described 
above, but may be varied within the scope of the ap- 
pended claims. For example, the invention can be utilized 
in various types of vehicles, for example, passenger cars, 
lorries or heavy trucks, loaders and buses, which comprise 
a compressor for generating compressed air to a com- 
pressed air system. 

[0045] Furthermore, the outlet port 22 and the exhaust valve 21 
can suitably be formed in such manner that the flow of air 
through the space 23 is distributed to the respective cata- 
lyst unit in a manner that is suitable as regards the flow. 

[0046] The invention can be implemented with various types of 
compressors; for instance, a compressor of the type that 
comprises two pistons with two sets of admission valves 
and exhaust valves. 



